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.SEQUENCE LISTING 



(1) 



GENEFAL INFORMATION 



( l ; 



APPLICANT: SHERMAN, Linda A. 

LU2TGAFYEN, Josech 



(ii) TITLE OF THE INVENTION: RECOMBINANT CONSTRUCTS ENCODING 

T CELL RECEPTORS SPECIFIC FOR HUMAN H LA- RE STRICT ED TUMOR 
ANTIGENS 

(iii) NUMBER OF SEQUENCES: 64 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: MORRISON S FOERSTER 

(B) STREET: 2000 Pennsylvania Avenue, NW, suite 5500 

(C) CITY : Washmgr.cn 

(D) STATE: PC 

(E) COUNT FY: USA 

(F) LIP: .1-0 0 0 5- lOoc 

(v) COMPUTER READABLE FOFM: 

(A) MEDIUM TYPE: diskette 

(B) COMPUTER: Z 3M Compatible 

(C) O'FEFATING SYSTEM: DOS 

(D) SOFTWARE: Fast SEC for Windows Version 2.0 

(vi) CURRENT AP PL I CAT ION DATA: 

(A) APPLICATION NUMBER: 08/612,393 

(B) FILING DATE: 0 c -MAR- 19 9 7 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION EAT A: 
(A) AP PL I CAT ION NUMBER: 

(E) FILING DATE: 



(vili) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Murashige, Kate H 
( E ) REG I STPATION NUMBER: 2 9,959 
(C) REFERENCE/ DOCKET NUMBER: 51333-20001.00 

( IX ) TELEC0MMUN I CAT I ON I N FORMAT I ON : 

(A) TELEPHONE : 2 02- :: 37 - 1 500 

(B) TELEFAX : 202 - *I 2-0163 

(C) tele;:-:: 



(2) INFORMATION' FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHAF-ACTEF-.ISTICS : 

(A) LENGTH: 1350 base pairs 

(b) TYPE : r.u.:leic acid 

(CO STFANDEDNESS : dcuble 

CD) TOPC'LOGY: 1j near- 
fix) F EAT U FIE : 

(A) NAME/KEY: i":oding Sequence 
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(B) LOCATION : 1 ... 1??.". 
(D) OTHER INFORMATION : 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

CTC GAG ATG GAG AGG AAC CTG GGA GOT GTG GTG GGG ATT CTG TGG GTG 
Leu Glu Met G.l n Aig Asn Leu Civ Ala Val Leu Gly lie Leu Trp Val 
1 : 10 15 



CAG ATT TGG TGG GTG AAA GAA :AG CAA GTG GAG CAG AGT GGG 
Gin lie Cys Trp Leu Lys Glu '-In Gin Val Gin Gin Ser ?r-: 



GGA TC: 
Ala 3er 



TTG GTT GTG GAG GAG GGG GAG AAC GGA GAG CTC CAG TGT AGC TTT TCC 
Leu Val Leu Gin Glu Gly Glu Asn Ala Glu Leu Gin Cys Ser ?he Ser 



3 5 



4 5 



144 



ATG TTT ACA AAC CAG GTG CAG TGG TTT TAG GAA CGT OCT GGG GGA AGA 
He ?he Thr A.n Gin Val Gin Trp. Phe Tyr Gin Ar:r Pro Gly Gly An 
SO 5 5 60 



H2 



CTC GTC AGC CTG TTG TAC AAT OCT TOT GGG ACA AAG CAG AGT GGG AGA 
Leu Val Ser Leu Leu Tyr Asn ? r Ser Gly Thr Ly- -.Ur. Ser Glv An 

6 5 7 0 7: 2 0 



24 0 



CTG ACA TCC ACA ACA GTC ATT AAA GAA CGT CG: AGC OCT TTG CAC ATT 

Leu Thr Ser Thr Thr Val He Lys Glu Arq An Ser Ser Leu Hi:-: He 

3 5 5 0 9 5 

TCC TCC TCC CAG ATC ACA GAG TCA GGC ACT TAT CTC TGT GCC TCA AAT 

Ser Ser Ser Gin He Thr Asp- Ser Gly Thr Tyr Leu Cys Ala Set: Asn 

100 10 5 110 

TOT GGA GGA AGC AAT GCA AAG CTA ACC TTC GGG AAA GGC ACT .AAA CTC 

Ser Gly Gly Ser Asn Ala Lys Leu Thr Phe Gly Lys Gly Thr Lys Leu 

115 12''- 12 5 



TOT GTT AAA TCA GGT GGC GGA GGG TCT GGC GGG GGT GGA TOO' GGG GGT 
Ser Val Lys Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 



130 



13; 



14 0 



GGA GGC TCA GAG GGT GCA GTC ACC CAA AGC CCA AGA AAC AAG GTG, GCA 

Gly Gly Ser Glu Ala Ala Val Thi Gin Set: P r :■ Ar-? Asn Lys Val Ala 

14 5 L5l 15 r : L50 

GTA ACA GGA GGA AAG GTG ACA TTG AGC TGT AAT CAG ACT AAT AAC CAC 

Val Thr Gly Gly Lys Val Thr Leu Ser Cys Asn Gin Tht. Asn Asn His 
105 170 17: 

AAC AAC ATG TAG TGG TAT GGG CAG GAG ACG GGG CAT GGG CTG AGG CTG 

Asn Asn Met Tyr Trp Tyr An Gli; Asp Thr Gly His Gly Leu Ar-g Leu 

ISO 13 c 130 



ATC CAT TAT TCA TAT GGT GOT GGC AGC ACT GAG .AAA 
lie His Tyr Ser Tyr Gly Ala Gly Ser Thr Glu 2ys 
1 5 2 0 0 



jGA gat 
;iy Asp 

;'0 5 



ATG CCT 
He Pre. 



62 4 



GAT GGA TAG AAG GCC TCG AGA CCA AGO CAA GAG AAC TTC TCC 
Asp Gly Tyr Lys Ala Ser Arg Pn Ser Gin Glu Asn Phe Ser 
S10 215 220 



CTC ATT 
Leu He 
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2TG GAG TTG GOT ACC CCC 
Leu Glu Leu Ala Thr Pre 



TCT CAG ACA TCA GTG TAG TTG TGT GGG AGG 
Ser Gin Tar Ser Val Tyr Phe Cys Ala 3-r 

2 3 5 2 4 0 



72 0 



GGT GA3 AGA GGG ACC AAC 
GLy Glu Thr Gly Thr Air. 

24 5 



3AA AGA TTA TTT TTG GGT GAT OGA AG 2 AO 
2l.il Arg Leu Phe Phe Gly His Gly Thr Ly 
0 5 0 0 5 5 



0:TG TGT GTG 2TG AGT AGT 
Leu 3er Val Leu Thr Ser 

2 6 0 



AAG TOG AT 0 AT 0 TAG TTG AGG 2AG TTG 9C 0 
Asm Ser He Met Tyr Phe Oer Hi:-:- Phe V-t 1 
265 27m 



810 



GTG TTC CTG GGA GO!' 
Val Phe Leu FO: ? Al, 
27 5 



AAG CO'C AG. -2 AGG AGG GGA GOG GOG GGA GGA 
Lys Pro Thr Thr Thr Pr;- Ala Pro Arg P:::« 
2:0 2 3 0 



304 



P ro 



ACA 
Thr 

2 90 



cgg gcg o:cc ao:c 

Pn Ala Pro Thr 



atc go:g tcg cag cco: ctg tco: ctg ogc o:c 
He Ala Ser Gin Pr: Leu Ser Leu Ar:[ Pr: 
2C J 5 30: ; 



*12 



TCT 
Ser 
3 0 5 



AGT TGT AGA GAT CO'. 
Ser Ser Ar:j Asp Pr-: 

3 1: 



AAA CTC TGC TAG GTG CTG GAT GGA ATC CT0' 
Lys Leu Cys Tyr Leu Leu Asp Gly lie Ou 

315 



i60 



TTC ATC TAT GGT GTG ATT 
Phe lie Tyr Gly Val lie 



CTG ACT GCO: TTG TTG GTG AGA GTG .AAG TTC 
Leu Thr Ala Leu Phe Leu Arg Val Lys Phe 

3 0 3 3 5 



1008 



AGG AGG AGG GGA GAG 
Ser Ar? Ser A 1 a As p 
343 



GGG CCC GGG TAG CAG CAG GGG GAG AAG CAG CTC 
Ala Pro Ala Tyr Gin Gin Gly Gin Asn Gin Leu 
3 4 5 3 5 0 



1056 



TAT AAC GAG CTC AAT CTA 
Tyr Asr: Glu Leu Asn Leu 
3 5 5 



GGA CGA AGA GAG GAG TAC GAT GTT TTG GA0 
Gly Arg Ara Glu Glu Tyr Asp Val Leu Asp 

3 6 0 ' 365 



1 L04 



AAG AGA GGT GGC CGG GAG 
Lys Arg Arg Gly Arg Asp 
37 0 



CCT GAG ATG GGG GGA AAG CGG AGA AGG AAG 
Pro Glu Met Gly Gly Lys Pro Arg Arg Lys 
37 5 300 



1 L52 



AAC 
Asn 
38 5 



CCT CAG GAA GGG 
Pro Gin Glu Gly 



CTG TAC AAT GAA CTG CAG AAA GAT AAG ATG GCG 
Leu Tyr Asn Glu Leu Gin Lys Asp Lys Met Ala 

390 3 95 4 00 



1200 



GAG GCC TAC AGT 0AG ATT 
Glu Ala Tyr Ser 0-lu lie 
4 05 

GGG CAC GAT GGC CTT TAC 
Gly His Asp Gly Leu Tyr 
420 

TAG GAC GCC CTT CAC ATG 
Tyr Asp Ala Leu His Met 
4 35 



GG ATG AAA GCC GAG CGG CGG AGG GGC AAG 12 4 8 

Gly Met Lys Glv Glu Arg Arg Arg Gly Lys 
4 1 0 " J ' 4 15 

2AG GGT CTC AGT AGA GCC ACC AAG GAC ACC 12 96 

;i:i Gly Leu Ser Thr Ala Thr Lys Asp Thr 

425 430 

0AG GCC CTG CCC CCT GGC TAAGCGGCCG CCACCG 134 8 
In Ala Leu P t « ■ Pro Arg 
4 4 0 



1 3 5 ( 



(2) INFORMATION FOR SEQ ID NC : 2 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 444 aminj acids 

(B) TYPE: amm<: acid 

(C) ST RAND EDITED 2S : single 
iD) TO POL OGY : linear 

MOLECULE TYPE : protein 
-v) FRAGMENT TYPE: internal 

'xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Leu Glu Met Gin Arg Asn Leu Gl.y Ala Val Leu Gly lie Leu Trp Val 

L 5 10 15 

GLn lie Cys Trp Leu Ly: : . Glu Gin Gin Val Gin Gin See Pr : Ala Ser 

20 2 5 3 0 

Leu Val Leu Gin Giu Gly Glu Asn Ala Glu Leu Gin Cys Ser Phe Ser 

3 5 ^ 4 0 4 5 

lie Phe Thr Asn Gin Val Gin Trp Phe Tyr Gin Arg ? r ::> Sly Gly Arg 

5 0 5 5 6 0 

Leu Val Ser Leu Leu Tyr Asn Pro Ser Gly Thr Lys Gin Ser Gly Arg 
6 5 7 0 7 5 8 0 

Leu Thr Ser Thr Thr Val. lie Lys Glu Arg Arg Ser Ser Leu His I Le 

H5 90 95 

Ser Ser Ser Gin He Thr Asp Ser Gly Thr Tyr Leu Cys Ala Ser Asn 

100 105 110 

Ser Gly Gly Ser Asn Ala Lys Leu Thr Phe Gly Lys Gly Thr Lys Leu 

115 120 12 5 

Ser Val Lys Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly 

130 135 140 

Gly Gly Ser Glu Ala Ala Val Thr Gin Ser ?r.:< Arg Asn Lys Val Ala 
145 r50 L5 C . 16 : 

Val Thr Gly Gly Lys Val Thr Leu Ser Cys Asn Gin Thr Asn Asn H^s 

^■5 17) 17 5 

Asn Asn Met Tyr Trp. Tyr Ar :i Gin Asp Thr Gly His Gly Leu Arg Leu 

LS0 " 185 190 

He His Tyr Ser Tyr G] y Ala Gly Ser Thr Glu Lys Gly Asp He Pr:- 

1 9 5 2 0 u 2 0 5 

Asp Gly Tyr Lys Ala Ser Arg Pre. Ser Gin Glu Asn Phe Ser Leu Ile 

210 2 10. 22 0 

Leu Glu Leu Ala Thr Pro Ser Gin Thr Ser Val Tyr Phe Cys Ala Ser 
2 21 2 50 2 35 24 0 

Gly Glu Thr Gly Thr Asn Glu Ara Leu Phe Phe Gly His Gly Thr Lys 

24 5 2.50 255 

Leu Ser Val Leu Thr Ser Asn Ser He Met. Tyr Phe Ser His Phe Val 

2 60 2 65 27 0 

Pro Val Phe Leu Pro Ala Lys Pre- Thr Thr Thr Pre Ala Pre Arg Pr: 

2 7 5 2 0 2 8 5 

Pro Thr Pro Ala Pro Thi He Ala Ser Glu Pro Leu Ser Leu Arg Pro 

2 9 0 2 9 : 3 0 0 

Ser Ser Ser Ara Asp Pre Lys Leu Cys Tyr Leu Leu Asp Gly He Leu 
305 ' 310 " ~ 3H 320 

Phe He Tyr Gly Val He Leu Thr Ala Leu Phe Leu Ara Val Lys Phe 

325 330 " 335 

Ser Arg Ser Ala Asp Ala Pre Ala Tyr Glu Gin Gly Gin Asn Gin Leu 

340 345 350 

Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp 

355 3t0 ' 365 

Lys Arg Arg Gly Arg Asp. Pro Glu Met Gly Gly Lys Pro Arg Arg Lys 
37 0 37 5 38 0 
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Asn Pro Gin Glu Gly Leu Tyr Asn Glu Leu Gin Lys Asp Lys Met Ala 

385 390 395 400 

Glu Ala Tyr 3er Glu lie Gly Met Lys Gly Glu Arg Arg Arg Gly Lys 

405 410 415 

Gly Hi .E Asp Gly Leu Tyt 3ln Gl.y Leu Ser Thr Ala Thr Lys Asp Thr 

4.:i"' 435 4 30 

Tyr Asp Al,-i Leu Hi_s Met. Gin Ala Leu Pro Pro Arg 
4 ? 3 4 4 0 

(3) INFORMATION FOF. SEC 3D UO : 3 : 

(i) GEC'dEN^E CHAFACTER.I 3T I C3 : 
(A; LENGTH: 2 4 base pairs 
(B- TYPE: nucleic acid 
(3 STF'AKDEDNES 3 : single 
{ D ■ TcPOLOGY: 1 i near 

(vi) ORIGINAL Sl'LLCE: 

(■J) INDIVIDUAL ISC' LATE: V-aipha-1 

!xil SEQUENCE DFSCFd FT1 ON : 3EQ ID NO : 3 : 

CCCAAGGCA3" TGATGTTCAT CTTC 

(3) INFOPMATION FOF'. 5E0 ID NO : 4 : 

(l) 3EC'UENCE CHARACTER' I ST IG3 : 
(A; LENGTH: 27 rase pairs 
( B 1 TYRE: nucleic acid 
(C: STPANPEDNE3S : single 
(!)■■ TO FO LOGY : D:r:ear 

( vi ) OFT GINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: V-alpha-2 

(xi) SEQUENCE DE3CRIFT13N: SEQ ID Nj:4: 

T GAGACAAAG T 0 3 C C AAT C T C T G AC AG 

(3) INFORMATICS FOF. SEQ ID NO : 5 : 

( i } SE'LYFNCF CHAPACTEPI ST ICS : 
(A) LENGTH: 3 0 base pairs 
(E- TYPE: n-ccl^i-z acid 
(C) STFANDEDNE3S : single 
(D- TO FO LOGY: linear 

(vi) ORIGINAL SCARCE: 

(i.-) IIJDIVIDUAL ISOLATE: V-alpha-: 

(xij SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

CTGCAGCTGC TCCT CAAGT^Y CTATTC 

(3) INFORMATION FOF. 3EQ ID NO : 6 : 

(l) SEQUENCE CHAFACTEF.I 3TICS : 
(A) LENGTH: 36 kase pairs 
t'B) TYPE: nucleic acid 
(C) STF'ANI'EDNESS : single 
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(D) T2POLCGY: linear 

(vi) OF.IGINAL SOURCE: 

(C) HID IVI DUAL ISOLATE: V-alpha-4 . 1 . 2 . 3 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

TCCCGGAGAA GGTOCACAGT TCCTCTTT 2* 

(2) niEOFMATKN FOP SE2 ID NO : 7 : 

(i) SEQUENCE 0HAFACTEF.I2TICS : 
(Ai LENGTH: 29 base pjirs 
(B- TYPE: nuclei r acid 
( C ■■ S T PAN C'EDNES S : s i n q 1 e 
(D> TOPOLOGY: lineai 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha-4. 4 

(xi) SEQUENCE DESOF'.I r TI 9N : SEO ID NO : 7 : 

GAAGCAGCAG AG GGTTTGAA G M' AC AT AC 2 9 

(2) INFOFMATION FOR oEj ID NO : 8 : 

(i) SEQUENCE OHAFACTEF'I 5T I OS : 
(A; LENGTH : 27 base pairs 
( Ei TYPE: nucleic aci i 
(0! STPANDEDNESS : single 
(D) TOPOLOGY: linear 

(vi) OF' T GI UAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha-^ 

(xi) SEQUENCE DESCRIETION: SE'l' ID NO : 8 : 

GGCAGGTCTT CAGTTGCTTA TGAAGGT 2 7 

(2) INFO FIXATION FOR SE'l' ID NO : 9 : 

(l) SEQUENCE C.HAFACTEF'I ST I CS : 
(A: LENGTH: 27 rase pairs 
(B: TYPE: nu::le:c acid 
(C 2TFANREDNES 2 : single 
(j. TOPOLOGY: Linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha-6 

(xi) SEQUENCE DESCF I ETI ON : SE£ ID NO : 9 : 

GGTTCCTCTT CAGGGTCCAG AATATGT 2 7 

(2) INFOFL1ATION FOR SEv ID NO: 10: 

(l) SE'l'NENOE C.HAFACTEF'I ST ICS : 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STPANDEDNESS : single 
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(DJ TOPOLOGY: linear 

(vi) ORIGINAL SGUPOE: 

(C) INDIVIDUAL ISOLATE: V-alpha-7 

(xi) SEvUENCE DESCRIPTION: SEO ID NO: 10 

GCGAAGAACT :AOUCTGGAO TGTT :AT 

(2) INFORMATION FOP' SEj ID NO : 1 - : 

(i) SEQUENCE CKARACTEFI ST I CS : 
(A; LENGTH: 3 0 base pairs 
( B TYt E : nuole i : aci i 
(■:■ 3TFANDEDNE33 : single 
(D; TcFOLOGY: linear 

(vi) OF' I G I NAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha- :■ 

(xi) S EQNEN r.E DE2CFIPTION: SEQ ID NO: 11 

gagctccaca gacaacaaga ggaccgagca 

(2) information fop 3eq id no: 12: 
(1) sequence charactef i st i cs : 

(A- LENGTH: 21 base pairs 

(5 ; TYPE: nucleic aci d 

(C; STRANDEDNESS : single 

( D ' T 0 P O LOGY : 1 i n ear 

(vi) ORIGINAL SOU ROE: 

(C> INDIVIDUAL ISOLATE: V-alr ha- 

(xi) SEQUENCE DE3CRI PTI ON : SEQ ID NO: 12 

GAGCTGCGAO GTTCCTTAGT GACTGTG 

(2) INFORMATION FOP 3EQ ID NO: 13: 

(i) SENTENCE CHARACTERISTICS: 
(Ai LENGTH: 30 base pairs 
(Bi TYPE: nucleic acid 
(0.) STRANDEDNESS : single 
( Ei j TOPOLOGY : 1 mea r 

(vi) ORIGINAL SOURCE: 

(CI INDIVIDUAL ISOLATE: V-alpha-10 

(xil SEQUENCE DESCRIPTION: SEO ID NO: 13 

CCTCGTCAGC CTGTTOTCCA ATCCTTCTGG 

(2) INFORMATION FOP SEO ID NO: 14: 

(l) SEQUENCE CHAFACTEF.I3TICS: 
(A) LENGTH: 2 3 base pairs 
(5) TYPE: nucleic acid 
(C) STRANDEDNESS : single 
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( D ) TC POLCGY: linear 

(vi) OPIGINAL SOUPCE: 

(C) ITIDIVIDUAL I 3 j LATE : V-alpha-ll 

(xi! SEQUENCE DESCFIt'TION: SEQ ID NO: 14 

CAGCCTCATC AATOTGTTCT ACTTGGCT 

(1) I II FO P MAT KM J FOP 3 EI ID Nj:1!3: 

(i) SEQUENCE CHARACTERI 2TICS : 
(A; LENGTH: 2 8 base pairs 
(B; TYPE: nuole i : a -rid 
(0 3TFANDEDNE32 : single 
( D ; TOPOLOGY : 1 : nea r 

fvit opiginal source: 

(C) INDIVIDUAL ISOLATE: V- alpha- 12 

(xi) sequence description: seq id no: 15 
ccaccaggga ccacagttta toattcaa 

(2) information fop. se:< id no:1<5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 base pairs 
(Bj TYPE: nucleic aria 
(C ; STP'ANDEDNESS : finale 
( D ' ; TOPOLOGY: linear 

(vi) OPIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha-14 

(xi) SEQUENCE DESCRIPTION: SEQ TD NO : 1 6 

ACCTGGAGAG AATOCTAAGC T CAT CAT 

(.;.) INFOF'MATICN FOP SEQ ID NO:17 : 

(i) SEQUENCE CHARACTERISTICS: 
(A- LENGTH: 28 base pairs 
( Ei ; TYPE: nucleic acid 
(C 3TPANDSDNE33 : sirqie 
(D TOPOLOGY: linear 

(vi i ORIGINAL SOURCE: 

(C) INDIVIDUAL IS-I LATE: V-alpha-15 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 

AGGTCTTGTG TCCCTGACAG TCCTGGTT 

U) INFOFHATION FDR SEC ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-alpha-16 

(xi) SEQUENCE DESCRIETION: SE;> ID NO: 18 

CAAGCAAACA CTGTAGTGCA GAGCCCTTCC 

(2) INFORMATION FO? SEO ID N-0 : L : 

( i } 3E0UENCE CHAFACTEPI ST I CS : 
(A LENGTH: 1 :■ base pairs 
( P. ;■ TYPE: nucleic acici 
( C .■ ST HANDEDNESS : s ingl e 
( j. TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-aifha--17 

(xi) SEQUENCE DESCRIETION: SEO ID NO : 1 9 

CAAGACATCC ATAACTGC OC TACAG 

(2) INFORMATION FOR SEO ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 
(A; LENGTH: 27 base pairs 

(B) TYPE: nuclei c acid 
(Cj STRANPEDNESS : single 
( D = TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(:) INDIVIDUAL ISOLATE: V-alpha-18 

(xi) SEQUENCE DESCRIETION: SEO ID NO: 20 

GTGTAT GAAA CICAGGACAG TTCTTAC 

(2) INFORMATION FOR SEC ID NO : 2 1 : 

(i) SEQUENCE CHAFACTERISTICS : 
(A) LENGTH: 29 hase pairs 

( E ) TYRE: nucleic acid 
(C; STRANDEDNSSS : single 
(D- TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-altha-19 

(xi) SEQUENCE DESCRIPTION: SEO ID NO : 2 1 

CCGTATTTCT TTCTTATGTT GTTTTGGAT 

(2) INFORMATION FOR SEO ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 26 base pairs 
( Ei ) TYPE : nucleic acid 

(C) STRANDEDNES S : single 
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(D) TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(Ci TNDIYIDUAL ISOLATE: V-alpha-.:0 

(xi) SEQUENCE DESCRIPTION: SEQ I Ij Nj:22 

CAAAGCTCTC CAYCGOTGA C T^TTCAAG 

[2) INFORMATION FOR 2E2 ID NO : 2 3 : 

( i ) SEQUENCE CHAFACTSR1 ST I CS : 
(A; LENGTH: 0 1 base pairs 
(3. TYPE: nucLeic acid 
(C : 3TFANDEDNE53 : single 
(D; TOPOLOGY: linear 

(vi) ORIGINAL 3 3URCE: 

(00 INDIVIDUAL ISOIATE: V-teta-. 

(xi) SEQUENCE INSCRIPTION: SEQ ID UO : 2 3 

ATCTAATCCT GGGAAGAGCA AAT 

(2) INF0FR1ATICN EOF SEQ ID NO: 24: 

(i) SEQUENCE CHAFACTERI3TICS : 
(A; LENGTH: 23 base pairs 
{ B , TYPE: nucleic acid 
(G.. 3TRANPEPNES3 : single 
( D ' TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-keta-2 

(xi) SEQUENCE DESCRIPTION: SEC ID 110:24 

GGCGTCTGGT ACCA'"'GTGGT CAA 

(2i INFORMATION EOR SEC ID NC:2D: 

( i ) SEQUENCE 0HAPACTER1 ST I CS : 
(A. LENGTH: 2: Ease pairs 
(B- TYPE: nucleic acid 
(C; ST FAN REDNESS : single 
{ D TOF<: LOGY : linear 

(vi) ortgi:;al source: 

(C) INDIVIDUAL ISOLATE: V-beta-3 

(xi) SEQUENCE DESCPIETION: SEQ ID NO: 25 

GTGAAAGGGC AAGGACAAAA AGC 

(2) INFORMATION F'jR SEQ ID NO : 2 6 : 

(i) SEQUENCE CHAFACTERI 3TICS : 
(Aj LENGTH: 22 base pairs 
(B< TYPE: nucleic acid 
(C) STRANDEDHESS: single 
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( D T- POLOGY: linear 

(vi) ORIGINAL SOURCE: 

f:j INDIVIDUAL ISOLATE: V-beta-1 

(xi) SENTENCE DES- 'F-.I I TION : SEC ID 110:26 

GATATGCGAA CAOTATCTAG G : ' 

(2) INFOrMATION FOR 3EQ ID NO: 27; 

(i) SEQUENCE CHARACTERISTICS: 
(A; LENGTH: 2 1 rase pairs 
(B: TYPE: nuoleic acii 
(C, 27PANDEDNE33 : = ingle 
( D; TOr'OLOGY: linear 

(vi) 2G0GIIJAL 30Ur-.CE: 

(C) INDIVIDUAL ISOLATE: V-teta-5.1 

(xi) 3 ECU EI ICE DESCRIPTION: SEC ID Nj:27 

AC AT AAT CAA AO GAAAG G GA GAA 

(2) I NFOFKIAT I ON FOP. SEC I D NO : 2 H : 

( i ) SEQUENCE CKAFACTEF'I STI CS : 
(A; LENGTH: 1 : : base pairs 
( 3 ;■ TYPE: nuclei c a c i d 
(C; STF'ANDEIiNESS : single 
( D ;■ TOPOLOGY: linear 

(vi) ORIGINAL SOUKCE: 

(C) INDIVIDUAL ISOLATE: V-beta-6 

(xi) SEQUENCE DESCRIPTION: SEC ID 110:28 

TCCTGATTGG TCAGGAAGGG CAA 

(2) INFORMATION FOP 3 EC ID NO : 2 9 : 

(i) SEQUENCE CHAFACTERI ST I CS : 
(A! LENGTH: 23 base pairs 
( B ! TYPE: nude.! c acid 
(C; STF'ANDEE'NESS : single 
( D 1 TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-beta-7 

(xi) SEQUENCE DESCRIPTION: SEC ID NO : 2 9 

TACCTGATCA AAAGAATGGG AGA 

(2) INFORMATION FOR SEC ID N2:30: 

(l) SEQUENCE CHAF'jXCTERI STICS : 
(A) LENGTH: 23 base pairs 
(E) TYFE: nucleic acid 
( C) STF'ANDEDNESS : single 




(D) TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) i:irc:Vi:)UAL ISOLATE: V-beta-^.l 

on! SEQUENCE DES "F:I PTION : SEC ID N:>:30 

AT AAC CAT G A CAATATGTAC TGG 

(2) INFOFMATION FOF. SEO ID NO : 3 .. : 

(1 ) SEQUENCE GHAFACTEF12TI ZS : 
(A LENGTH: 1: rase pair.: 
(B: TYPE: nuclear jcid 

( c , st PAr ; :>e d: ; e s s : * ingle 

(j TOPOLOGY: hr.em 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-bo t.a- :-i . 2 

(>n) SEQUENCE PES OF. I PTION: SEQ ID NO: 31 

ATAACCACAA CAAGATGTAC TOG 

(2) INFORMATION FOF SEC 1 ID NO: 31!: 

(l) SEQUENCE CHAFACTEF I2TICS : 
(A: LENGTH: 2 3 base pairs 
(Bi TYPE : nucleic acid 
(Cj STPANDERNESS : single 
TOPOLOGY: linear 

(vi) ORIGINAL SOUPOE: 

(Cj INDIVIDUAL ISOLATE: V-r eta-K . 3 

(xi) SEQUENCE DESCRIPTION: SEO ID 110:32 

ATAGCCACAA CTACATGTAC TGG 

(2 i INFOFuMATION FOR SEQ ID NC:33: 

(i) SEQUENCE CHAFACTEF I ST ICS : 
(A' LENGTH: 2 3 base pairs 
( h I TYF E : nucl ei c acid 

(C stfandedness : single 

(D: TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(Ci INDIVIDUAL ISOLATE: V-fceta-9 

(xi) SEQUENCE DESURI E TI ON : SEQ ID NO: 33 

AGCTTGCAAG AGTTGGAAAA CCA 

(2) INFOFJMAOICN FOF SEQ ID NO: 34: 

( i ) SEQUENCE C 1 1 af-ac T E F J 3 T I C S : 
(A) LENGTH: 23 base pairs 

(E) TYPE: nucleic acid 
(C) STFANDEDNESS : single 




? ^ 



2 3 
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(D) TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-teta-iO 

(xi) SEQUENCE D2SCF.IPTION: SEQ ID 170 : 34 

GATTATGTTT AGCTACAATA ATA 

(j) INF<">FMATION FOP SEQ ID NO: 35: 

(i) SEQUENCE CHAFACTEPI3TICS : 

(A) LENGTH: 0? base pairs 

(B) TYPE: nucleic acid 
(C; STRANDEDNESS : single 
(D; TOPOLOGY: linear 

(vi) ORIGINAL 30UP;CE: 

(0) INDIVIDUAL ISOLATE: V-beta-_l 

(xi) SEQUENCE DESCRIPTION: SEC 1 IP 110:35 

ACAAGGTGAC AGGGAAGGGA CAA 

(0) INFOF'MATION FOP SEQ ID NO: 3(5: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 13 base pairs 
(Bi TYPE : nucleic acid 

(C) STRANDEDNESS : single 
(In TOPOLOGY : linear 

(vi) ORIGINAL 30UP-.CE: 

(C) INDIVIDUAL ISOLATE: V-beta-12 

(xi) SEQUENCE DESCRIPTION: SEQ ID 110:36 

ACCTACAGA^ CCCAAGGACT CAG 

(1) INFOF'MATION FOP SEQ ID NO: 37: 

(i) SEQUENCE CHAPACTEPISTICS : 
(A) LENGTH: 13 base pairs 
(Ec TYPE: nucleic acid 
(C; 3TPANPEDNE3S : single 
(D- TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-beta-13 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37 

CAGTTGCCCT CGGATCGATT TTC 

(1} INFOF'MATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHAFACTEPISTICS : 

(A) LENGTH: 23 base pairs 

(B) TYPE: nuclei- acid 

(C) STPANDEDNESS : single 




(D) TOPOLT'GY: linear 

fvi) ORIGINAL SOURCE: 

( C ! INDIVIDUAL I SOLATE : V-k-eta- .4 

fxi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 

GCCGAGATCA ASGCTGT jGG CAG 

(J) INF^F'OIATION FOR SEj ID NO:3S: 

(i) sequence chafacteristics : 

(A- LENGTH : 2 1 b-3se pairs 

(B; TYPE: nuclei-:- acid 

iC 1 STFAJIPEDNE2S : iinale 

f[i: TOPOLOGY: Ijneai 

(vi) OF: I GI NAL 30!;PCE: 

(C) INDIVIDUAL ISOLATE: V-be:.a-.^ 

(xi) SEQUENCE DESORIFTION: SEO ID NO: 39 

AGAACCATCT GTAAGAGTGG AAC 

CM info filiation for seo id nomo: 

(l) SEQUENCE CHAFACTERI ST I CS : 
{A. LENGTH: 2 :■ base pairs 
(EC TYPE: nucleic acid 
(0) 3TFAJIDEDNES3 : single 
(0- TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-beta-O 

(xi) SEQUENCE DESCRIPTION: SEO ID NO : 4 0 

CAT C AAAT AA TAGATATGGCr GCA 

(2) INFOF'MATION FOR SEO ID NO : 4 1 : 

(l) SEQUENCE CHARACTERISTICS : 
(A; LENGTH: 2 : : base pairs 
(r; TYPE : nucleic acia 
(C: STPANDEDNES2 : single 
(D 1 TOPOLOGY: linear 

(vi) OFIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: V-keta-^7 

(xi) SEQUENCE DESCRIPTION: SEC ID NO : 4 1 

GTAGTCCTGA AAAAGGGCAC ACT 

(DM INFOF'HATICN FOF. 3EQ ID NO: 42: 

(i) SEQUENCE OHAF'ACTEP.ISTICS : 
(Aj LEL'GTH: 22 biase pairs 

(E) TYE'E : nucleic acid 
(C) STF'ANE'EDNESS : single 




(D) TOPOLOGY: linear 

(vi) ORIGINAL SOURCE: 

iZ) INDIVIDUAL ISOLATE: V-beta-..8 

(xi) SEQUENCE DESCRIPTION: 0 rv, ID NO:42: 

CATCTGTCAA AGTGGCACTT OA 

(2) I II FORMAT I O'N FOR OEQ ID NO: 43: 

( i ) SEQUENCE CHAPACTERI S TI OS : 
(Ai LENGTH: 3 9:- td:e pairs 
(B) TYPE: nucleic acid 
(C! ST PAN ['EDI J ESS : double 
(Di TOPOLOGY: 1 inear 

(ix) FEATURE: 



(A) NAME/ KEY: Ceding Sequence 

(B) LOCATION: 1 ... 39 3 
(D) OTHER INFORMATION: 

(xi) SEQUENCE DESCF.I £ T ION : SEQ ID NO: 43: 

AT G AAA TCC TTG AGT GTT TOO OTA GTG GTC CTG TGG CT Z CAG TTA AAC 4 8 

Met Lys Ser Leu Ser Va 1 Ser Leu Val Va I Leu Trp Leu Gin Leu Asn 

1 :■ 10 15 

TGG GTG CAG AGO CAG CAG AAG GTG CAG CAG AGO CCA GAA TCC CTC AGT 0 6 

Trp Val Gin Ser Gl n Gin Lys Val Gin Gin Ser Pro Glu Ser Leu Ser 

2 0 2 5 3 0 

GTC CCA GAG GGA GGC ATG GCC TOT CTC AAC TGC ACT TCA AGT GAT CGC 14 4 

Val Pro Glu Gl y Gly Met Ala Ser Leu Asn Cys Thr Ser Ser Asp Arg 
35 40 4 5 

AAT TTT CAG TAT TTC TGG TGG TAC AGA CAG OAT TCT GGA GAA GGC CCC 102 
Asn Phe Gin Tyr Phe Trp Trp Tyr Arg Gin His Ser Gly Glu Gly Pro 
5 0 5 5* 6 0 

AAA GGA CTG ATG TCC ATC TT0' TOT GAT GG7 GAC AAG AAA GAA GGC AGA 24 0 

Lys Ala Leu Met. Ser lie Phe Ser Asp Gly Asp Lys Lys Glu Gly Arg 
65 7 0 ' '7 5 8 0 

TTC ACA GCT CAC CTC AAT AAG GCC AGC CTG CAT GTT TCC CTG CAC ATC 28 8 

Phe Thr Ala His Leu Asn Lys Ala Ser Leu His Val Ser Leu His lie 

:: 5 9 0 9 5 

AGA GAC TCC CAG CCC AGT GAC TCC GOT CTC TAC TTC TGT GCA GTT ATG 3 36 

Arg Asp Ser Gin Pro Ser Asp Ser Ala Leu Tyr Phe Cys Ala Val Met 

100 105 110 

GAT TAT AAC CAG GGG AAG CTT ATC TTT GGG CAG GGT ACC AAG TTA TCT 38 4 

Asp Tyr Asn Gin Gly Lys Leu lie Phe Gly Gin Gly Thr Lys Leu Ser 

.115 120 125 

ATC AAG CCC 39- 
lie Lys Pro 
130 
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(2) INF- >RMATRjN FOR SEQ ID NO: 44: 

( i ) sentience shaf-acteristics : 

f A) LENGTH : 13 1 dmin:> acids 

( B ) TYPE : amino aci :i 

{ ■:: } 3TRANREDNE33 : s ingle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prjtem 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: 3EQ ID NO : 4 4 : 

Met Lys Set L-u Ser Va 1 Set Leu Val Val Leu Trpi Leu Gin Leu Asn 

1 5 10 15 

Trp Val Gin 3-r O ] n Gin Lys Val Gin Gin Ser Pro Glu Ser Leu Ser 

2:.: 2 5 30 

Val Pro Glu Giy Gly Met Ala Ser Leu Asn Cys Thr Ser Ser Asp- Arg 

3 5 4 0 4 5 

Asn Phe Gin Tyr Phe Trp Trp Tyr Arg Gin His Set Gly Glu Gly Pro 

5 0 ' 5 5* 6 0 

Lys Ala Leu Met Ser lie Phe Ser Asp Gly A^p Ly:= Lys Glu Gly Arg 
65 10 7 5 8 0 

Phe Thr Ala His Leu Asn Lys Ala Ser Leu His Val Ser Leu His lie 

-5 9 0 9 5 

Arg Asp Ser Grin Pro Ser Asp- Ser Ala Leu Tyr Phe Cys Ala Val Met 

ISO 105 " 110 

Asp Tyr Asn Gin <"Uy Lys Leu lie Phe Gly Gin Gly Thr Lys Leu Ser 

115 12 0 12 5 

He Lys PrD 
130 

(2) TNFOFMATION FOP SEQ ID NO: 45: 

(l SEQUENCE CHARACTEP ISTIC3 : 
(A! LENGTH : 4 02 base pairs 
(EO TYPE: nucleic uciu 
( G ) ST RAN REDNESS : double 
(B! TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/ KEY: Coding Sequence 

(B) LOCATION: 1 ... 402 
(D) OTHER INFOF'RIATIGN: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NC:45: 

ATG GGC TCC AGA CTC TTC TTT GTG GTT TTG ATT CTC CTG TGT GCA AAA 4 8 

Met Gly Ser Arg Leu Phe Phe Val Val Leu He Leu Leu Oys Ala Lys 
1 5 10 15 

CAC ATG GAG GOT GCA GTC ACC CAA AGT CCA AGA AGO AAG GTG GCA GTA 9 6 

His Met Glu Ala Ala Val Thr Gin Ser Pro Arg Ser Lys Val Ala Val 
2S 35 ' 30 



ACA GGA GGA AAG GTG ACA TTG AGC TGT CAC CAG ACT AAT AAC CAT GAC 
Thr Gly Gly Lys Val Thr Leu Ser Cys His Gin Thr Asn Asn His Asp 



144 



3 5 4 0 4 5 

TAT AT -3 TAC TGG TAT 3GG CAG GAS A~JG GGG CAT 3TG AG 3 CT 3 ATC H2 

Tyr Met Tyr Trp Tyr Ar^ Gin Asp Thr Gly Hrs GLy Leu Ar 3 Leu He 

5 0" * 55 * J 6 D * 

CAT TAC TOA TAT GTC GCT GAG AGO ACG GAG AAA GGA GAT AT: OCT 3 AT 24 0 

His Tyr Ser Tyr Val Ala Asp Sen Thr Gl.u Lys Gly Asp He Pro Asp 
65 7 0 7 5 SO' 

GGG TAC AAG GCC T :C AGA CCA AGC CAA GAG AAT TTC TCT 3TC ATT CTG 268 

Gly Tyr Lys Ala Ser Arq Pr- Ser GLn Gl.u A^n Phe Ser Leu He Leu 
3 C : 0 5 0 5 

GAG TTG GCT TCC CTT TCT CAG TOA GCT GTA TAT TTC TGT GCG AG'": AOC 3 06 

GLu L^u Ala Ser Leu Ser Gin Ser Ala Val Tyr Phe Cys Ala Set Ser 
100 105 ' " 11) 

GAT TTC GCC GGG AC A GGG GGC TTC TAT GAA CAG TAC TTC GGT CCC GGC 384 

Asp Phe Ala Gly Thr Gly Gly Phe Tyr Gl.u GJ n Tyr Phe Gly Pro Gly 

115 " HO L2 5 

ACC AGG CTC ACG GTT TCT 4 02 

Thr Arg Leu Thr Val Ser 
1 3 D 



(2) INFORMATION FOR SEQ ID NO : 4 6 : 

(1) SEQUENCE CHARACTERISTICS : 
(A; LENGTH: 134 ammo acids 
(le TYRE: amin-..» acid 
(Ci STRANDEDNESS : single 
(Di TOPOLOGY: linear 

(in MOLECULE TYPE : protein 
(v) FRAGMENT TYPE: internal 

(xr SEQUENCE DESCRIPTION: SEQ 10 NO : 4 6 : 

Met Gly Ser Arq Leu Ph^ Phe Val Val Leu He Leu Leu Cys Ala Lys 

1 * 0 i0 15 

His Met Glu Ala Ala Val Thr Gin Ser Pre Arg Ser Lys Val Ala Val 

2 0 2 5 ~ 3 0 

Thr Gly Gly Lys Val Thr Leu Ser Cys His G.l n Thr As 11 Asn His Asp 

3 5 4 0 ' 4 0 

Tyr Met Tyr Trp Tyr Arq Gin Asp Thr Gly His Gly Leu Arq Leu IO- 

5i': " ^ 5 5 6 0~' 

His Tyr Ser Tyr Val Aid Asp Ser Thr Gl u Lys Gly Asp He Pre Asp 
65 ' 7 0 70 8 0 

Gly Tyr Lys Ala Ser Ara ?r<: Ser Gin Glu Asn Phe Ser Leu He Leu 

0 5 ' 0 0 9 5 

Glu Leu Ala Ser Leu Sei Gin Ser Ala Val Tyr Phe Cys Ala Ser Ser 

100 105 110 

Asp Phe Ala Gly Thr Gly Gly Phe Tyr Glu Gin Tyr Phe Gly Pro Gly 

115 120 125 

Thr Arg Leu Thr Val Ser 
130 



2) INFORMATION FOR SEQ ID NO : 4 7 : 



— 32 — 



( i ) SEQUENCE CHARACTERISTICS : 
■A) LENGTH: 9 amirij acids 

(B) TYPE: amine acid 

(C) STRANDEDNES.3 : iimle 
{ D } T< >POLOGY: 1 l. near 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47 

Lys lie Phe Gly Ser Leu Ala Pne Leu 

1 

(2) infcgmatiin fsp se«> id nomb: 
( i ) .sequence :.kafacte?.i st i cs : 

(A; LENGTH: 10 arrir,: .acids 

(Bi TYPE: amin-: acio 

(Ci STPANDEDKESS : s ingle 

(Di TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 8 

Thr Leu Gin Sly Leu Gly He Ser Trp Leu 

1 : ^ : 

(2) INFORMATION FIR SEQ ID NO : 4 9 : 

( i ) SEQUENCE CHAPACTEPI ST I CS : 
(A) LENGTH: 10 amino acids 
(Be TYPE: amin: acio 
(Ci 3TPANPEDNE33 : s inqle 
(Di TOPOLOGY : linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 9 
Val Met Ala Gly Val Gly Ser Pro Tyr Vai 

i 5 i ■:■ 

(2) INFORMATION FOP SEQ' ID NO : 5 0 : 

(i) SEQUENCE CHAPACTEPI ST I CS : 
(A; LENGTH: 10 amin.- acids 
( B ; TYPE : ami no acid 
(C i STPANPEDNESS : s ingle 
(D: TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 

Val Leu Gin Gly Leu Pr: Arg Glu Tyr Val 

1 5 i0 

(2) INFOPMATION FOF SEQ ID NO: 51: 

(i) SEQUENCE C HA FACT ERISTICS : 

(A) LENGTH: 7 amin d acids 

(B) TYPE: amin j acid 




(C) STPANPEPNESS : single 

(D) TOPOLjGY: linear 



(xi) SF/jUENCE RESCRIE'TION : SEO ID NO: 51 

His Leu Tyr 31n Gly Gin Trp 
1 :■ 

(.:) information f:-r se;> id no: 52: 
(l) sequence characteristics: 

(A) LENGTH: amin: aci-do 

(Be TYPE: amine acid 

{■:.' STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi} SEQUENCE DESCRI E TI 5N : SEO I D N5:52 

Arg Leu Lev, :-0,n 01 u Thr Glu Leu Val 

1 5 

(.■') INFORMATION FOR SEQ ID NO : 5 3 : 

(i ) 2 EONENCE CHARACTERISTICS : 

(A) LENGTH: '? amine, acids 

(B) TYPE: amino acid 

(C.i STRANDEI'NESS : single 
(r,i TOPOLOGY: linear 



(xi) SEQUENCE DESCRIETION: SEO ID NO: 53 

Lys He Pro Val Ala :: le Lys Val Leu 
1 :■ 

(2) INFORMATION F-IF SEO ID NO:54: 

( i ) SEQUENCE CHARACTER I 2 T I CS : 
(A LEL'GTH: !> amine acids 
(E; TYPE: amine acid 
(C ; STPANDEPNESS : single 
(0 TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEO ID NO: 54 
Cys Leu Thr Ser Thr Val Gin Leu Val 



(2) INFORMATION FOF SEO ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 
(A J LENGTH : ^ amine, acids 
(5) TYPE: ammo acid 

(C) SCPANPEDNESS : single 

(D) TOPOLOGY: linear 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55 

Gin Leu Met Pre Tyr Gly Cys Leu Leu 
1 

(2) INF- G'MATI F5R / KQ ID NO: 50: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ? amino a;-.:, is 

(B) TYPE: amin: acic, 

(C) STRANPEDNESS : single 

( D ) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56 

Val Leu Val Lys Ser ?r-:= Asn His Val 
1 

(2) INFORMATION FOR SEQ ID NO: 5^: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: '? .amin-: acias 
(5) TYPE: amino acid 

(C) STRANPEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57 

Asp lie Asp Glu Th r Glu Tyr His Ala 

1 5 

(2) INFORMATION FOP SEQ ID Nj:58: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: ? amino a rids 

(B) TYPE: amine acid 

(C) 3TPANPEDNESS : single 

( D ) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58 

Aspi Leu Leu G". u Lys Gly Glu Ar q Leu 

1 5 

(2) INFORMATION FOR SEQ- ID NS:59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ° amin: a rids 

(B) TYPE: amine acid 

(C) STPANDEDNES5 : single 

( D) TOPOLOGY : linear 



(xi) SEQUENCE DESCRI PTION : SEQ ID NO: 59 

Glu Leu Val Ser Glu Phe Ser Arg Met 
1 




CI) INFORMATION FOP SEQ ID NO: 60: 

(l) SEQUENCE CHARACTERISTICS: 
(A ■ LENGTH: 10 amino acids 
i'B TYPE: amin: acid 
(C ST?A\TEPNES3 : iinale 
(0: TOPOLOGY: linear 



(xi) sequence descf.ieti-n: seq id n:>:60 

Glu Leu Vai S-i Glu Pho Set Atg Met Ala 
1 c . I 'I 

CO INFORMATION FOR SEQ ID NO : 6 . : 

(i) SEQUENCE OTiAPACTEFISTICS : 
(A; LENGTH: 9 amino acids 
(B; TYPE: amin: acid 
(C : STFANDEDNES3 : sin :rle 
(D; TO FO LOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61 
Leu Val Set Glu Phe Ser Arg Met Ala 



(J) INFORMATION FOP SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
(A; LENGTH: 9 amino acids 
(B! TYPE: ammo acid 
(C: ST FAN REDNESS : single 
(D; TOPOLOGY: lineal 



(xi) SS0UEN0E DESCRIPTION: SEQ ID NO : 62 

Asp Leu Val Asj, Ala Glu Glu Tyr Leu 
1 5 

(1) INFORMATION FOT' SEQ ID NO: 63: 

(i) SEQUENCE 0/HAFACTERI6TICS : 
{A.- LENGTH: 9 amine acids 
(Bi TYE'E : ammo acid 
(Cj 5TFANDEPNE3S : single 
(Di TOPOLOGY: linear 



(xi } SEQUENCE DESOFI PTIOII : SEQ ID NO: 63 

Thr Leu Ser Pro Gly Lys Asn Gly Val 

1 5 

(1) INFORMATION FO F SEQ ID NO: 64: 



(i) SEQUENCE CHAFACTEF.ISTICS : 




(A) LENGTH: 5 amino acids 

(B) TYPE: amine, acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64 

Lys Leu Val Gly Lys Leu Asn Trp Ala 

1 5 



